Serine protease inhibitors expressed in the process of budding of tunicates as revealed by EST analysis.
To identify genes expressed during budding of the tunicate Polyandrocarpa misakiensis, we isolated and sequenced 624 clones from a directionally constructed cDNA library to prepare a catalog of expressed sequence tags (ESTs). A total of 233 ESTs matched genes of known sequence in the SwissProt database. About 24% out of them showed high similarity to ribosomal proteins, twice the value (12%) of pre-budding animals. ESTs involved in the respiratory chain also appeared with significant redundancy, suggesting that tunicate budding is accompanied by the enhancement of energy conversion as well as protein synthesis. Serine protease inhibitor (serpin) afforded another striking example of a gene that was highly expressed in the process of budding. The deduced amino acid sequences of five serpin cDNAs all had two consensus signatures of the Kazal's type of secretory protease inhibitor, one of which had an active site for trypsin and the other for elastase. In line with this, recombinant GST-fusion protein showed both trypsin and elastase inhibitor activities. In accordance with the EST analysis, the hemolymph taken from the budding stage showed the highest activity of trypsin inhibitor. We discuss a possible role that Polyandrocarpa serpins may play in bud development by counteracting trypsin-like serine protease, which could facilitate dedifferentiation of formative tissues.